INTRODUCTION
In order to know coal formation regularitis, to explore more coals and to utilize coals well, petrographic characteristics and depositional environment of coals have been studied by many coal geologists (Diessel, 1992; Sun, 2003; Sun et al., 2006) . In recent years, the coal associated Al, Ga and Li ore deposits have been found in China (Dai et al., 2006a; Zhao and Sun, 2008; Zhao et al., 2009; Sun et al., 2010a) . In order to know the enrichment mechanisms of the ore deposits, the petrographic characteristics and depositional environment of coals should be studied.
The Anjialing Coal Mine is located at the north part of the Shanxi Province. The mine district is 6.556 km long (N-S) and 7.842 km wide (W-E), with a total area of 28.8832 km 2 . It belongs to the Ningwu Coalfield, which was formed in the Ningwu Syncline Basin, Geologically (Fig. 1) . The west of the basin is the Lüliang Mountain and the east is the Wutai Mountain. The base rocks of the basin are metamorphic rocks of the the Archean Group (Tang and Liu, 1996) . From the Cambrian to the Ordovician, the basin was in the marine environment. Since the Middle Ordovician, the basin was uplifted like whole north China and went thrugh a weathering and corroding period of 150 million years. Until the Benxi Formation of the Pennsylvanian, the basin began to receive sediments.
The coal-bearing sequences in the Anjialing Coal Mine include the Benxi Formation and Taiyuan Formation (both Pennsylvanian) and Shanxi Formation (Lower Permian) with a total thickness of 450-550 m. Taiyuan Formation is main coal bearing strata in this mine. There are 10 coal seams: 5, 6, 7, 8, 9 , 10 and11 coal seams. The No. 9 Coal Seam with a thickness between 11.6 and 22.4 m, and an average thickness of 16.3 m, is a major seam. The coal reserves of the No. 9 Seam in Anjialing Coal Mine amount to 450 Mt.
SAMPLING AND ANALYTICAL METHODS

Sampling
The samples were collected from a section of the No. 9 Coal Seam in the Anjialing Mine following the Chinese Standard Method GB482-1985. The samples were cut over an area with 10 cm wide and determinate deep (1 meter for each sample). From top to bottom, the samples of the coal section are 9-1 to 9-18. Dai et al., 2006b ).
Petrologic analysis
Petrologic composition was investigated on polished block samples in the laboratory of the Key Laboratory of Resource Exploration Research of Hebei Province (Sun et al., 2010b) . The samples were air-dried and were made as epoxy-bound pellets from the coal samples, which were crushed and ground to<2 mm and prepared to a final polish with 0.05 µm alumina. The maceral composition was analyzed on polished blocks under reflected white light using a Swift point counter (Sun et al., 2002) . The maceral groups were determined by counting 500 points per sample. In the second step, only the fluorescing liptinite macerals were measured under blue light excitation of 450-490 nm wavelength. The composition of the liptinite group was determined by counting 300 points per sample. Random vitrinite reflectance (R r ) was measured using a Leitz MPV3 reflected light microscope fitted with a halogen lamp (oil 32/0.65, 548 nm, 3ϫ3 µm, EMI9592 S-11; glass standard Leitz, R o =0.889%).
RESULTS AND DISCUSSION
Maturity of the coal
The maturity was inversitigated using vitrinite reflectance. Vitrinite reflectance was measured on telocollinite present in samples. The R o value of Carboniferous Coal Seam 9 is 0.61%.
Maceral composition
In the samples of Seam 9, dominant macerals are vitrinites with a content of 52% to the total maceral content. Collodetrinite is the dominant vitrinite macerals with contents of 40.6% (Table 1 ). The average liptinite content is 10.2% in coal Seam 9. The Liptodetrinite and cutinite dominate in liptinite group with average contents of 4.2 and 3.8%, respectively. Sporinite utinite contributes lower than 2.1%. Resinite is very rare. The inertinite content reaches 38% in Seam 9 (Table 1) . It consists mainly of semifusinite and fusinite. The average fusinite content reaches 9.0% and its morphology shows thick plant cell walls. Semifusinite has a concentration of about 10.2%.
Coal facies
Coal facies was definited by M· Teichmüller and R· Teichmüller (Stach et al., 1982) . Macerals are important indicators for recognition of coal facies (Sun and Kalkreuth, 2000) . Interpretation of depositional environments using coal petrographical parameters relies on the use of "facies diagnostic" macerals (Teichmüler, 1989; Kalkreuth et al., 1991) . In this study 6 indices, V/I, OI, TPI, GI, VI and GWI were applied ( Vitrinite macerals were formed in slight reduction environment and the inertinite macerals were formed in oxidizing environment (Stach et al., 1982) . Therefore, the vitrinite/inertinite (V/I) index may indicate oxidizing reduction environment. According to Xu and Fang (2005) , V/I >4 indicates strong overlying water environments; V/I values between 1 and 4 indicate overlying water environments; V/I values between 0.25 and 1 indicate wet or weak overlying water environments; and V/I <0.25 indicates dry or strong dry environments. The V/I values of the No. 9 coal vary from 0.43 to 3.34 (Table 2) . 12 samples represent overlying water environments and 6 samples represent wet or weak overlying water environments.
The oxidizing index (OI) was calculated (Table 2) . OI>1 values may indicate dry environments; OI values between 0.5 and 1 may indicate wet environments; OI<0.5 values may indicate overlying water environments. According to the standard, 5 samples represent dry environments, 6 samples represent wet environments; and 7 samples represent overlying water environments.
TPI and GI are the coal formation condition indices defined by Diessel (1986) . High GI values indicate relative wet swamp conditions and the low GI values indicate relative dry swamp conditions. Low TPI values indicate strong dry or strong wet swamp conditions. Diessel (1986) drew a GI-TPI diagramm to illustrate the coal forming moors. All GI and TPI values of the samples from the No. 9 coal were put into the diagramm (Fig. 2) . Ten samples occur in the wet forest swamps, one sample is in the overlying water forest moor, and seven samples are in the open moor. High GWI values indicate relative strong ground water flow. In this study, all values are lower than one, except Sample 9-1, and indicate the ground water flowed not strong. VI>1 values indicate that the dominated pants are woody plants. In this study, only 4 samples have the values of higher than 1 and may indicate that the dominated pants are herbaceous plants (Table 2) .
ENERGY EXPLORATION & EXPLOITATION
CONCLUSIONS
The maceral composition results indicate that Carboniferous Seam 9 formed dominantly in wet swamps and open moor. These results agree with the regional geology, that is, the peat of Carboniferous Seam 9 formed in a transition zone.
